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LAMPIRAN 

 Lampiran 1.  Kalibrasi larutan logam Pb dan data perhitungan nilai 

logam teradsorpsi pada variasi pH. 

 

Selanjutnya dihitung dengan menggunakan persamaan diatas dimana 

y = 0.1825x - 0.0035, maka nilai x (Ce) =Abs + 0.0035/0.1825 

Kode 
Sampel 

Co(mg/L) Abs Ce(mg/L) W (g) V (L) 
qe (mg/g) 

persentase 
Teradsorpsi 

pH 1 (1) 10 0.018 0.118 1 0.1 0.9882 98.82 

pH 1 (2) 10 0.015 0.101 1 0.1 0.9899 98.99 

pH 1 (3) 10 0.021 0.134 1 0.1 0.9866 98.66 

pH 2 (1) 10 0.01 0.074 1 0.1 0.9926 99.26 

pH 2 (2) 10 0.02 0.129 1 0.1 0.9871 98.71 

pH 2 (3) 10 0.001 0.025 1 0.1 0.9975 99.75 

pH 3 (1) 10 0.008 0.063 1 0.1 0.9937 99.37 

pH 3 (2) 10 0.005 0.047 1 0.1 0.9953 99.53 

pH 3 (3) 10 0.011 0.079 1 0.1 0.9921 99.21 

pH 4 (1) 10 0.0071 0.058 1 0.1 0.9942 99.42 

pH 4 (2) 10 0.0068 0.056 1 0.1 0.9954 99.44 

pH 4 (3) 10 0.0069 0.057 1 0.1 0.9943 99.43 

pH 5 (1) 10 0.0058 0.051 1 0.1 0.9949 99.49 

pH 5 (2) 10 0.0069 0.057 1 0.1 0.9943 99.43 

pH 5 (3) 10 0.0047 0.045 1 0.1 0.9955 99.55 

pH 6 (1) 10 0.00004 0.019 1 0.1 0.9981 99.81 

pH 6 (2) 10 0.0001 0.020 1 0.1 0.9980 99.80 

pH 6 (3) 10 0.0001 0.020 1 0.1 0.9980 99.80 

pH 7 (1) 10 0.004 0.041 1 0.1 0.9959 99.59 

pH 7 (2) 10 0.005 0.047 1 0.1 0.9953 99.53 

pH 7 (3) 10 0.004 0.041 1 0.1 0.9959 99.59 

pH 8 (1) 10 0.0025 0.033 1 0.1 0.9967 99.67 

pH 8 (2) 10 0.0024 0.032 1 0.1 0.9958 99.68 

pH 8 (3) 10 0.0026 0.033 1 0.1 0.9967 99.67 

 

y = 0.1825x - 0.0035 
R² = 0.9970 
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Lampiran 2. Pengujian kenormalan variasi pH (data yang 

menunjukkan tidak normal akan diuji lanjut 

menggunakan  uji non-parametrik yaitu uji Mann-

Whitney) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Hasil uji homogenitas pH 

Terserap 

Levene Statistic df1 df2 Sig. 

3.279 7 16 .023 

Uji statistik a 

 Terserap 

Mann-Whitney U 2.000 

Wilcoxon W 8.000 

Z -1.091 

Asymp. Sig. (2-tailed) .275 

Exact Sig. [2*(1-tailed Sig.)] .400
a
 

a. tidak ada perbedaan nyata. 
b. Group variabel treatmen 

 
 
 

 

 

 
treatmen N mean  

Sum of 
Ranks 

terser
ap 

1 3 2.67 8.00 

2 3 4.33 13.00 

Total 6   

 

 treatm
en N Mean 

Sum of 
Ranks 

terserap 1 3 2.00 6.00 

3 3 5.00 15.00 

Total 6   

Uji statistik a 

 Terserap 

Mann-Whitney U .000 

Wilcoxon W 6.000 

Z -1.964 

Asymp. Sig. (2-tailed) .050 

Exact Sig. [2*(1-tailed Sig.)] .100
a
 

 
Uji statistik a 

 

 treatme
n N 

Mean 
Rank 

Sum of 
Ranks 

terserap 1 3 2.00 6.00 

4 3 5.00 15.00 

Total 6   

 Terserap 

Mann-Whitney U .000 

Wilcoxon W 6.000 

Z -1.964 

Asymp. Sig. (2-tailed) .050 

Exact Sig. [2*(1-tailed Sig.)] .100
a
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Test Statistics
b
 

 Terserap 

Mann-Whitney U .000 

Wilcoxon W 6.000 

Z -1.964 

Asymp. Sig. (2-tailed) .050 

Exact Sig. [2*(1-tailed Sig.)] .100
a
 

 

 

 

Test Statistics
b
 

 Terserap 

Mann-Whitney U .000 

Wilcoxon W 6.000 

Z -1.993 

Asymp. Sig. (2-tailed) .046 

Exact Sig. [2*(1-tailed 
Sig.)] 

.100
a
 

 
 

 

Test Statistik
b
 

 Terserap 

Mann-Whitney U .000 

Wilcoxon W 6.000 

Z -1.993 

Asymp. Sig. (2-tailed) .046 

Exact Sig. [2*(1-tailed Sig.)] .100
a
 

 

 

Test Statistik
b
 

 Terserap 

Mann-Whitney U 4.000 

Wilcoxon W 10.000 

Z -.218 

Asymp. Sig. (2-tailed) .827 

Exact Sig. [2*(1-tailed Sig.)] 1.000
a
 

 
 
 
 
 
 
 

Ranks 

 treatm
en N 

Mean 
Rank 

Sum of 
Ranks 

terserap 1 3 2.00 6.00 

5 3 5.00 15.00 

Total 6   

Ranks 

 treat
men N 

Mean 
Rank 

Sum of 
Ranks 

terserap 1 3 2.00 6.00 

7 3 5.00 15.00 

Total 6   

Ranks 

 treatm
en N 

Mean 
Rank 

Sum of 
Ranks 

terserap 1 3 2.00 6.00 

8 3 5.00 15.00 

Total 6   

Ranks 

 treatme

n N 

Mean 

Rank 

Sum of 

Ranks 

tersera

p 

2 3 3.33 10.00 

3 3 3.67 11.00 

Total 6   

Ranks 
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Treatmen N Mean Rank 

Sum of 

Ranks 

terse

rap 

3 3 3.00 9.00 

4 3 4.00 12.00 

Total 6   

Test Statistk
b
 

 terserap 

Mann-Whitney U 3.000 

Wilcoxon W 9.000 

Z -.655 

Asymp. Sig. (2-tailed) .513 

Exact Sig. [2*(1-tailed Sig.)] .700
a
 

 

 
 
 

Test Statistik
b
 

 terserap 

Mann-Whitney U 2.000 

Wilcoxon W 8.000 

Z -1.091 

Asymp. Sig. (2-tailed) .275 

Exact Sig. [2*(1-tailed Sig.)] .400
a
 

 
 
 
 
 
 
 
 
 
 
 
 

Ranks 

 treatme
n N Mean Rank 

Sum of 
Ranks 

tersera
p 

3 3 2.67 8.00 

5 3 4.33 13.00 

Total 6   

Ranks 

 treatme

n N Mean Rank 

Sum of 

Ranks 

terserap 3 3 2.00 6.00 

6 3 5.00 15.00 

Total 6   

Ranks 

 

treatmen N 

Mean 

Rank 

Sum of 

Ranks 

ters

era

p 

3 3 2.17 6.50 

7 3 4.83 14.50 

Total 6   

Test Statistik
b
 

 Terserap 

Mann-Whitney U .000 

Wilcoxon W 6.000 

Z -1.993 

Asymp. Sig. (2-tailed) .046 

Exact Sig. [2*(1-tailed Sig.)] .100
a
 

 

 

Test Statistics
b
 

 Terserap 

Mann-Whitney U .500 

Wilcoxon W 6.500 

Z -1.798 

Asymp. Sig. (2-tailed) .072 

Exact Sig. [2*(1-tailed Sig.)] .100
a
 

Ranks 
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 Treatme
n N 

Mean 
Rank 

Sum of 
Ranks 

terserap 3 3 2.33 6.00 

8 3 4.67 15.00 

Total 6   

Test Statistik
b
 

 terserap 

Mann-Whitney U 1.000 

Wilcoxon W 6.000 

Z -1.550 

Asymp. Sig. (2-tailed) .072 

Exact Sig. [2*(1-tailed Sig.)] .100
a
 

Ranks 

 treatme

n N Mean Rank 

Sum of 

Ranks 

terserap 4 3 2.83 8.50 

5 3 4.17 12.50 

Total 6   

Test Statistics
b
 

 Terserap 

Mann-Whitney U 2.500 

Wilcoxon W 8.500 

Z -1.886 

Asymp. Sig. (2-tailed) .376 

Exact Sig. [2*(1-tailed Sig.)] .400
a
 

 

 

 
 
 

Test Statistik
b
 

 terserap 

Mann-Whitney U .000 

Wilcoxon W 6.000 

Z -1.993 

Asymp. Sig. (2-tailed) .046 

Exact Sig. [2*(1-tailed Sig.)] .100
a
 

 

Ranks 

 treatme

n N Mean Rank 

Sum of 

Ranks 

terserap 4 3 2.00 6.00 

6 3 5.00 15.00 

Total 6   
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Ranks 

 treatme

n N 

Mean 

Rank 

Sum of 

Ranks 

Terserap 4 3 2.33 7.00 

7 3 4.67 14.00 

Total 6   

Test Statistik
b
 

 Terserap 

Mann-Whitney U 1.000 

Wilcoxon W 7.000 

Z -1.550 

Asymp. Sig. (2-tailed) .121 

Exact Sig. [2*(1-tailed Sig.)] .200
a
 

Ranks 

 treatme

n N 

Mean 

Rank 

Sum of 

Ranks 

terserap 4 3 2.33 7.00 

8 3 4.67 14.00 

Total 6   

Test Statistics
b
 

 Terserap 

Mann-Whitney U 1.000 

Wilcoxon W 7.000 

Z -1.550 

Asymp. Sig. (2-tailed) .121 

Exact Sig. [2*(1-tailed Sig.)] .200
a
 

Ranks 

 treat
men N 

Mean 
Rank 

Sum of 
Ranks 

terserap 5 3 2.00 6.00 

6 3 5.00 15.00 

Total 6   

Test Statistics
b
 

 Terserap 

Mann-Whitney U .000 

Wilcoxon W 6.000 

Z -1.993 

Asymp. Sig. (2-tailed) .046 

Exact Sig. [2*(1-tailed Sig.)] .100
a
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Test Statistik
b
 

 terserap 

Mann-Whitney U 1.000 

Wilcoxon W 7.000 

Z -1.550 

Asymp. Sig. (2-tailed) .121 

Exact Sig. [2*(1-tailed Sig.)] .200
a
 

 

Ranks 

 treat
men N 

Mean 
Rank 

Sum of 
Ranks 

terserap 5 3 2.33 7.00 

7 3 4.67 14.00 

Total 6   

Ranks 

 treatme
n N Mean Rank 

Sum of 
Ranks 

ters
erap 

5 3 2.33 7.00 

8 3 4.67 14.00 

Total 6   

Test Statistik
b
 

 terserap 

Mann-Whitney U 1.000 

Wilcoxon W 7.000 

Z -1.550 

Asymp. Sig. (2-tailed) .121 

Exact Sig. [2*(1-tailed Sig.)] .200
a
 

Test Statistik
b
 

 Terserap 

Mann-Whitney U .000 

Wilcoxon W 6.000 

Z -2.023 

Asymp. Sig. (2-tailed) .043 

Exact Sig. [2*(1-tailed Sig.)] .100
a
 

Ranks 

 treat
men N Mean Rank 

Sum of 
Ranks 

tersera
p 

6 3 5.00 15.00 

7 3 2.00 6.00 

Total 6   

Ranks 

 treat
men N Mean Rank 

Sum of 
Ranks 

tersera
p 

6 3 5.00 15.00 

8 3 2.00 6.00 

Total 6   

Test Statistik
b
 

 terserap 

Mann-Whitney U .000 

Wilcoxon W 6.000 

Z -2.023 

Asymp. Sig. (2-tailed) .043 

Exact Sig. [2*(1-tailed 
Sig.)] 

.100
a
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Ranks 

 treatme
n N 

Mean 
Rank 

Sum of 
Ranks 

ters
era
p 

7 3 3.00 6.00 

8 3 4.00 15.00 

Total 6   

Test Statistik
b
 

 Terserap 

Mann-Whitney U 3.000 

Wilcoxon W 9.000 

Z -2.674 

Asymp. Sig. (2-tailed) .500 

Exact Sig. [2*(1-tailed Sig.)] .100
a
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y = 0.1968x + 0.0018 
R² = 0.9983 
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Lampiran 3.  Kalibrasi larutan logam Pb dan data perhitungan nilai 

logam teradsorpsi pada variasi konsentrasi 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Selanjutnya dihitung dengan menggunakan persamaan diatas dimana 

y = 0.1825x - 0.0035, maka nilai x (Ce) =(Abs + 0.0018)/0.1968 

Kode 
Sampel 

Co(mg/L) Abs   Ce (mg/L) W (g) V (L) 
qe (mg/g) 

persentase 
Teradsorpsi 

20 (1) 20 0.011 0.067 1 0.1 1.993 99.67 

20 (2) 20 0.012 0.070 1 0.1 1.993 99.65 

20 (3) 20 0.015 0.085 1 0.1 1.991 99.57 

30 (1) 30 0.010 0.060 1 0.1 2.994 99.80 

30 (2) 30 0.006 0.040 1 0.1 2.996 99.87 

30 (3) 30 0.009 0.055 1 0.1 2.995 99.82 

40 (1) 40 0.023 0.126 1 0.1 3.987 99.68 

40 (2) 40 0.028 0.151 1 0.1 3.985 99.62 

40 (3) 40 0.025 0.136 1 0.1 3.986 99.66 

50 (1) 50 0.029 0.157 1 0.1 4.984 99.69 

50 (2) 50 0.043 0.228 1 0.1 4.977 99.54 

50 (3) 50 0.043 0.228 1 0.1 4.977 99.54 

60 (1) 60 0.111 0.573 1 0.1 5.943 99.04 

60 (2) 60 0.106 0.548 1 0.1 5.945 99.09 

60 (3) 60 0.108 0.558 1 0.1 5.944 99.07 

70 (1) 70 0.144 0.741 1 0.1 6.926 98.94 

70 (2) 70 0.149 0.766 1 0.1 6.923 98.91 

70 (3) 70 0.140 0.721 1 0.1 6.928 98.97 
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Lampiran 4. Pengujian kenormalan data konsentrasi 
 
 
 
 
 
 

ANOVA 

Qe 

  
  

Sum of 
Squares df 

Mean 
Square F Sig. 

Perbedaan 
Group (Combined) 

 
4.657 5 0.931 344.937 0 

  
Linear 
Term 

Contras 
 
 1.912 1 1.912 708.292 0 

  
 

Deviasi 2.744 4 0.686 254.098 0 

 Group 
 

0.032 12 0.003     

Total     4.689 17       

 

 

 

 

 

 

 

Test normalitas 

 Kolmogorov-Smirnov
a
 Shapiro-Wilk 

 Statistik Df Sig. Statistik df Sig. 

 

Konsentrasi 
.121 21 .200

*
 .926 21 .115 

 

 

   

 

 

Test homogenitas  

Qe    

Levene Statistic df1 df2 Sig. 

3.044 5 12 .053 
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Dependent Variable:Qe      

 (I) 
konsent
rasi 

(J) 
konsent
rasi selisih (I-J) Std. Error Sig. 

95% Confidence Interval 

 Lower Bound Upper Bound 

Tukey HSD 20 30 -.20000
*
 .04243 .001 -.3792 -.0942 

40 -.02333 .04243 .998 -.1592 .1258 

50 -.04000 .04243 .413 -.2258 .0592 

60 -.05633* .04243 .305 -.2358 .0492 

70 0.6900
*
 .04243 .000 1.1208 1.4058 

30 20 .23667
*
 .04243 .001 .0942 .3792 

40 .22000
*
 .04243 .002 .0775 .3625 

50 .15333
*
 .04243 .033 .0108 .2958 

60 .14333
*
 .04243 .048 .0008 .2858 

70 1.50000
*
 .04243 .000 1.3575 1.6425 

40 20 .01667 .04243 .998 -.1258 .1592 

30 -.22000
*
 .04243 .002 -.3625 -.0775 

50 -.06667 .04243 .630 -.2092 .0758 

60 -.07667 .04243 .496 -.2192 .0658 

70 1.28000
*
 .04243 .000 1.1375 1.4225 

50 20 .08333 .04243 .413 -.0592 .2258 

30 -.15333
*
 .04243 .033 -.2958 -.0108 

40 .06667 .04243 .630 -.0758 .2092 

60 -.01000 .04243 1.000 -.1525 .1325 

70 1.34667
*
 .04243 .000 1.2042 1.4892 

60 20 .09333 .04243 .305 -.0492 .2358 

30 -.14333
*
 .04243 .048 -.2858 -.0008 

40 .07667 .04243 .496 -.0658 .2192 

50 .01000 .04243 1.000 -.1325 .1525 

70 1.35667
*
 .04243 .000 1.2142 1.4992 

70 20 -1.26333
*
 .04243 .000 -1.4058 -1.1208 

30 -1.50000
*
 .04243 .000 -1.6425 -1.3575 

40 -1.28000
*
 .04243 .000 -1.4225 -1.1375 

50 -1.34667
*
 .04243 .000 -1.4892 -1.2042 

60 -1.35667
*
 .04243 .000 -1.4992 -1.2142 

Bonferroni 20 30 -.23667
*
 .04243 .002 -.3915 -.0819 

40 -.01667 .04243 1.000 -.1715 .1381 

50 -.08333 .04243 1.000 -.2381 .0715 

60 -.09333 .04243 .722 -.2481 .0615 

70 1.26333
*
 .04243 .000 1.1085 1.4181 

30 20 .23667
*
 .04243 .002 .0819 .3915 

40 .22000
*
 .04243 .003 .0652 .3748 

50 .15333 .04243 .053 -.0015 .3081 
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60 .14333 .04243 .082 -.0115 .2981 

70 1.50000
*
 .04243 .000 1.3452 1.6548 

40 20 .01667 .04243 1.000 -.1381 .1715 

30 -.22000
*
 .04243 .003 -.3748 -.0652 

50 -.06667 .04243 1.000 -.2215 .0881 

60 -.07667 .04243 1.000 -.2315 .0781 

70 1.28000
*
 .04243 .000 1.1252 1.4348 

50 20 .08333 .04243 1.000 -.0715 .2381 

30 -.15333 .04243 .053 -.3081 .0015 

40 .06667 .04243 1.000 -.0881 .2215 

60 -.01000 .04243 1.000 -.1648 .1448 

70 1.34667
*
 .04243 .000 1.1919 1.5015 

60 20 .09333 .04243 .722 -.0615 .2481 

30 -.14333 .04243 .082 -.2981 .0115 

40 .07667 .04243 1.000 -.0781 .2315 

50 .01000 .04243 1.000 -.1448 .1648 

70 1.35667
*
 .04243 .000 1.2019 1.5115 

70 20 -1.26333
*
 .04243 .000 -1.4181 -1.1085 

30 -1.50000
*
 .04243 .000 -1.6548 -1.3452 

40 -1.28000
*
 .04243 .000 -1.4348 -1.1252 

50 -1.34667
*
 .04243 .000 -1.5015 -1.1919 

60 -1.35667
*
 .04243 .000 -1.5115 -1.2019 

*. Pengaruh nyata P< 0.05.    
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Multiple Comparisons 

Dependent Variable:treatmen     

 (I) 
konsent
rasi 

(J) 
konsent
rasi 

Mean Difference 
(I-J) Std. Error Sig. 

95% Confidence Interval 

 Lower Bound Upper Bound 

Tukey HSD 20 30 -.20000
*
 .03953 .003 -.3328 -.0672 

40 -.02333 .03953 .990 -.1561 .1095 

50 .04000 .03953 .905 -.0928 .1728 

60 .56333
*
 .03953 .000 .4305 .6961 

70 .69000
*
 .03953 .000 .5572 .8228 

30 20 .20000
*
 .03953 .003 .0672 .3328 

40 .17667
*
 .03953 .008 .0439 .3095 

50 .24000
*
 .03953 .001 .1072 .3728 

60 .76333
*
 .03953 .000 .6305 .8961 

70 .89000
*
 .03953 .000 .7572 1.0228 

40 20 .02333 .03953 .990 -.1095 .1561 

30 -.17667
*
 .03953 .008 -.3095 -.0439 

50 .06333 .03953 .612 -.0695 .1961 

60 .58667
*
 .03953 .000 .4539 .7195 

70 .71333
*
 .03953 .000 .5805 .8461 

50 20 -.04000 .03953 .905 -.1728 .0928 

30 -.24000
*
 .03953 .001 -.3728 -.1072 

40 -.06333 .03953 .612 -.1961 .0695 

60 .52333
*
 .03953 .000 .3905 .6561 

70 .65000
*
 .03953 .000 .5172 .7828 

60 20 -.56333
*
 .03953 .000 -.6961 -.4305 

30 -.76333
*
 .03953 .000 -.8961 -.6305 

40 -.58667
*
 .03953 .000 -.7195 -.4539 

50 -.52333
*
 .03953 .000 -.6561 -.3905 

70 .12667 .03953 .065 -.0061 .2595 

70 20 -.69000
*
 .03953 .000 -.8228 -.5572 

30 -.89000
*
 .03953 .000 -1.0228 -.7572 

40 -.71333
*
 .03953 .000 -.8461 -.5805 

50 -.65000
*
 .03953 .000 -.7828 -.5172 

60 -.12667 .03953 .065 -.2595 .0061 

Bonferroni 20 30 -.20000
*
 .03953 .004 -.3443 -.0557 

40 -.02333 .03953 1.000 -.1676 .1209 

50 .04000 .03953 1.000 -.1043 .1843 

60 .56333
*
 .03953 .000 .4191 .7076 

70 .69000
*
 .03953 .000 .5457 .8343 

30 20 .20000
*
 .03953 .004 .0557 .3443 

40 .17667
*
 .03953 .012 .0324 .3209 

50 .24000
*
 .03953 .001 .0957 .3843 
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60 .76333
*
 .03953 .000 .6191 .9076 

70 .89000
*
 .03953 .000 .7457 1.0343 

40 20 .02333 .03953 1.000 -.1209 .1676 

30 -.17667
*
 .03953 .012 -.3209 -.0324 

50 .06333 .03953 1.000 -.0809 .2076 

60 .58667
*
 .03953 .000 .4424 .7309 

70 .71333
*
 .03953 .000 .5691 .8576 

50 20 -.04000 .03953 1.000 -.1843 .1043 

30 -.24000
*
 .03953 .001 -.3843 -.0957 

40 -.06333 .03953 1.000 -.2076 .0809 

60 .52333
*
 .03953 .000 .3791 .6676 

70 .65000
*
 .03953 .000 .5057 .7943 

60 20 -.56333
*
 .03953 .000 -.7076 -.4191 

30 -.76333
*
 .03953 .000 -.9076 -.6191 

40 -.58667
*
 .03953 .000 -.7309 -.4424 

50 -.52333
*
 .03953 .000 -.6676 -.3791 

70 .12667 .03953 .114 -.0176 .2709 

70 20 -.69000
*
 .03953 .000 -.8343 -.5457 

30 -.89000
*
 .03953 .000 -1.0343 -.7457 

40 -.71333
*
 .03953 .000 -.8576 -.5691 

50 -.65000
*
 .03953 .000 -.7943 -.5057 

60 -.12667 .03953 .114 -.2709 .0176 

*. The mean difference is significant at the 0.05 level.    
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y = 0.1805x - 0.0031 
R² = 0.9966 
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Lampiran 5.  Kalibrasi larutan logam Pb dan data perhitungan nilai 
logam teradsorpsi pada faktorial pH dan  konsentrasi. 

 

 
 
 
 
 
 
 
 

y = 0.1825x - 0.0035, maka nilai x (Ce) =(Abs + 0.0081)/0.1805 
 

Kode Sampel Co(mg/L) Abs Ce(mg/L) W (g) V (L) 
qe (mg/g) 

Persentase 
Teradsorpsi 

K20.pH5(1) 20 0.0069 0.055 1 0.1 1.9945 99.72 

K20.pH5(2) 20 0.0061 0.051 1 0.1 1.9949 99.75 

K20.pH5(3) 20 0.0068 0.055 1 0.1 1.9945 99.73 

K20.pH6(1) 20 0.0028 0.033 1 0.1 1.9967 99.84 

K20.pH6(2) 20 0.0018 0.027 1 0.1 1.9973 99.86 

K20.pH6(3) 20 0.0027 0.032 1 0.1 1.9968 99.84 

K20.pH7(1) 20 0.0111 0.079 1 0.1 1.9921 99.61 

K20.pH7(2) 20 0.0080 0.061 1 0.1 1.9939 99.69 

K20.pH7(3) 20 0.0100 0.073 1 0.1 1.9927 99.64 

K30.pH5(1) 30 0.0111 0.079 1 0.1 2.9921 99.74 

K30.pH5(2) 30 0.0190 0.122 1 0.1 2.9878 99.59 

K30.pH5(3) 30 0.0170 0.111 1 0.1 2.9889 99.63 

K30.pH6(1) 30 0.0039 0.039 1 0.1 2.9961 99.87 

K30.pH6(2) 30 0.0023 0.030 1 0.1 2.9970 99.90 

K30.pH6(3) 30 0.0039 0.039 1 0.1 2.9961 99.87 

K30.pH7(1) 30 0.0800 0.460 1 0.1 2.9540 98.47 

K30.pH7(2) 30 0.0110 0.078 1 0.1 2.9922 99.74 

K30.pH7(3) 30 0.0199 0.127 1 0.1 2.9873 99.58 

K40.pH5(1) 40 0.0017 0.027 1 0.1 3.9973 99.93 

K40.pH5(2) 40 0.0109 0.078 1 0.1 3.9922 99.81 

K40.pH5(3) 40 0.0045 0.042 1 0.1 3.9958 99.89 

K40.pH6(1) 40 0.0141 0.095 1 0.1 3.9905 99.76 

K40.pH6(2) 40 0.0161 0.106 1 0.1 3.9894 99.73 

K40.pH6(3) 40 0.0120 0.084 1 0.1 3.9916 99.79 

K40.pH7(1) 40 0.0980 0.560 1 0.1 3.9440 98.60 

K40.pH7(2) 40 0.0780 0.449 1 0.1 3.9551 98.88 

K40.pH7(3) 40 0.1180 0.671 1 0.1 3.9329 98.32 

 Lampiran 6. Pengujian faktorial antara pH dan konsentrasi 
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Tests interaksi hubungan 

Variabel:Qe     

Jenis Sumber  Type I Sum  Squares df Mean Square F Sig. 

Model 237296.488
a
 9 26366.276 7.221E5 .000 

Konsentrasi 218987.310 3 72995.770 1.999E6 .000 

Ph 6016.328 2 3008.164 8.238E4 .000 

konsentrasi * ph 12292.850 4 3073.213 8.417E4 .000 

Error .657 18 .037   

Total 237297.146 27    

a. R Squared = 1.000 (Adjusted R Squared = 1.000)   

 

e. pesentase komponen varian antar model diperoleh sebesar                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      

          

          
        

f. persentase komponen varian antar kelompok variabel bebas 

(konsentrasi) diperoleh sebesar 

         

          
        

g. persentase komponen varian antar kelompok variabel bebas (i pH) 

diperoleh sebesar 

        

          
        

 

h. persentase komponen varian interaksi antara variabel bebas 

konsentrasi  dengan variabel pH (konsentrasi*pH) diperoleh sebesar                                                                         

        

          
       

 persentase komponen varian yang tidak dapatn dileaskan oleh model 

(unexplained varian)  diperoleh sebesar                                                                                 
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Lampiran 7. Interaksi antara pH dan konsentrasi yang telah difaktorialkan 
 

Interaksi antara perlakuan 

Tingkat kepercayaan 95% pada interaksi 

  Mean 
Std. 
Deviation 

Std. Error 
Mean Lower Upper t df 

Sig. (2-
tailed) 

konst.20pH5 - 
konst.20pH7 0.13667 0.02517 0.01453 0.07415 0.19918 9.406 2 0.011 

konst.20pH5 - 
konst.30pH5 0.02333 0.05508 0.0318 

-
0.11348 0.16015 0.734 2 0.539 

konst.20pH5 - 
konst.30pH6 

-
0.05667 0.04509 0.02603 

-
0.16868 0.05535 -2.18 2 0.161 

konst.20pH5 - 
konst.30pH7 0.04333 0.07506 0.04333 

-
0.14311 0.22978 1 2 0.423 

konst.20pH5 - 
konst.40pH5 0.12 0.1 0.05774 

-
0.12841 0.36841 2.078 2 0.173 

konst.20pH5 - 
konst.40pH6 0.04 0.03 0.01732 

-
0.03452 0.11452 2.309 2 0.147 

konst.20pH5 - 
konst.40pH7 1.2 0.28 0.16166 0.50444 1.89556 7.423 2 0.018 

konst.20pH6 - 
konst.20pH7 0.22667 0.02517 0.01453 0.16415 0.28918 15.6 2 0.004 

konst.20pH6 - 
konst.30pH5 0.11333 0.05508 0.0318 

-
0.02348 0.25015 3.564 2 0.07 

konst.20pH6 - 
konst.30pH6 0.03333 0.04509 0.02603 

-
0.07868 0.14535 1.28 2 0.329 

konst.20pH6 - 
konst.30pH7 0.13333 0.07506 0.04333 

-
0.05311 0.31978 3.077 2 0.091 

konst.20pH6 - 
konst.40pH5 0.21 0.1 0.05774 

-
0.03841 0.45841 3.637 2 0.068 

konst.20pH6 - 
konst.40pH6 0.13 0.03 0.01732 0.05548 0.20452 7.506 2 0.017 

konst.20pH6 - 
konst.40pH7 1.29 0.28 0.16166 0.59444 1.98556 7.98 2 0.015 

konst.20pH7 - 
konst.30pH5 

-
0.11333 0.03055 0.01764 

-
0.18922 

-
0.03744 -6.43 2 0.023 

konst.20pH7 - 
konst.30pH6 

-
0.19333 0.02082 0.01202 

-
0.24504 

-
0.14162 -16.1 2 0.004 

konst.20pH7 - 
konst.30pH7 

-
0.09333 0.10017 0.05783 

-
0.34216 0.15549 -1.61 2 0.248 

konst.20pH7 - 
konst.40pH5 

-
0.01667 0.07506 0.04333 

-
0.20311 0.16978 -0.39 2 

0.738 
 

konst.20pH7 - 
konst.40pH6 

-
0.09667 0.05508 0.0318 

-
0.23348 0.04015 -3.04 2 0.093 
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konst.20pH7 - 
konst.40pH7 1.06333 0.25502 0.14723 0.42984 1.69683 7.222 2 0.019 

konst.30pH5 - 
konst.30pH6 -0.08 0.01 0.00577 

-
0.10484 

-
0.05516 -13.9 2 0.005 

konst.30pH5 - 
konst.30pH7 0.02 0.13 0.07506 

-
0.30294 0.34294 0.266 2 0.815 

konst.30pH5 - 
konst.40pH5 0.09667 0.04509 0.02603 

-
0.01535 0.20868 3.713 2 0.065 

konst.30pH5 - 
konst.40pH6 0.01667 0.08505 0.0491 

-
0.19461 0.22794 0.339 2 0.767 

konst.30pH5 - 
konst.40pH7 1.17667 0.22502 0.12991 0.61769 1.73564 9.057 2 0.012 

konst.30pH6 - 
konst.30pH7 0.1 0.12 0.06928 -0.1981 0.3981 1.443 2 0.286 

konst.30pH6 - 
konst.40pH5 0.17667 0.05508 0.0318 0.03985 0.31348 5.556 2 0.031 

konst.30pH6 - 
konst.40pH6 0.09667 0.07506 0.04333 

-
0.08978 0.28311 2.231 2 0.155 

konst.30pH7 - 
konst.40pH7 1.15667 0.35501 0.20497 0.27477 2.03856 5.643 2 0.03 

konst.30pH7 - 
konst.40pH5 0.07667 0.17502 0.10105 

-
0.35812 0.51145 0.759 2 0.527 

konst.30pH7 - 
konst.40pH6 

-
0.00333 0.04509 0.02603 

-
0.11535 0.10868 -0.13 2 0.91 

konst.40pH5 - 
konst.40pH6 -0.08 0.13 0.07506 

-
0.40294 0.24294 -1.07 2 0.398 

konst.40pH5 - 
konst.40pH7 1.08 0.18 0.10392 0.63286 1.52714 10.39 2 0.009 

konst.40pH6 - 
konst.40pH7 1.16 0.31 0.17898 0.38992 1.93008 6.481 2 0.023 
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Lampiran 8. Perbedaan secara signifikan antara konsentrasi dan pH yang 
berbeda-beda.   

 

 

Interaksi antar perlakuan  

konsentrasi/pH 
  20     30     40   

5 6 7 5 6 7 5 6 7 

  5   *s *s Ns *s Ns *s Ns *s 

20 6 *s   *s Ns *s Ns *s *s *s 

  7 ns Ns   *s *s Ns *s Ns *s 

  5 ns Ns ns   *s Ns   *s ns 

30 6 *s *s *s *s   *s *s *s *s 

  7 ns Ns ns Ns *s   *s Ns *s 

  5 ns Ns ns Ns *s Ns   *s ns 

40 6 ns Ns ns Ns *s Ns Ns   ns 

  7 ns Ns ns Ns *s Ns Ns ns   

 

 

 

 

 


